In this paper, we estimate the effect of the tax preference for insurance on health spending based on the Medical Expenditure Panel Surveys from 1996-2005. We use the fact that Social Security taxes are only levied on earnings below a statutory threshold to identify the tax preference's impact. Because employer-sponsored health insurance premiums are excluded from Social Security payroll taxes, workers who earn just below the Social Security tax threshold receive a larger tax preference for health insurance than workers who earn just above it. We find a significant effect of the tax preference, consistent with previous research.
I. Introduction
The tax preference for employer-sponsored health insurance, under which employer contributions to employee health insurance are deductible to the employer and non-taxable to the employee, is perhaps the most salient feature of postwar health policy in the United States. By making health spending in general, and insured health spending in particular, appear less costly than they are, the tax preference gives employees the incentive to take compensation as health insurance rather than cash. This incentive has had two main effects. First, it has increased insurance coverage, particularly coverage through employers (see Jonathan Gruber, 2002 , for a review of work identifying this effect). Second, it has distorted the quantity and type of health insurance that people choose in a manner that has increased health spending. At the most basic level, the tax preference increases demand for insured health services by reducing their price relative to other goods and services. However, the tax preference also induces people to choose health plans with lower deductibles and coinsurance rates, which in turn increases spending because of the moral hazard inherent in health insurance. Although economists differ about the consequences of the first effect for social welfare, virtually all since Martin Feldstein's (1973) seminal article have agreed that the second has contributed to the inefficiency of the U.S. health system.
Assessments of the magnitude of the effect of the tax preference on health spending have therefore been at the center of health policy debates for more than 30
years. Yet, for two reasons, no study has convincingly identified this key parameter.
First, because health services are a normal good and income taxation is progressive, disentangling the effect of the tax preference from the direct effect of income is difficult;
any misspecification of the relationship between income and health spending leads to bias in the estimate of the effect of interest. Second, because researchers only observe imperfectly measured proxies for the true post-tax price for insurance, estimates of the effect of the tax preference from existing research are biased toward zero.
In this paper, we use the fact that Social Security taxes are only levied on earnings below a statutory threshold to identify the tax preference's impact. Because employersponsored health insurance premiums are excluded from Social Security payroll taxes, workers who earn just below the Social Security tax threshold receive a larger tax preference for health insurance than workers who earn just above it. By comparing health care spending of individuals in families with workers just above the payroll tax threshold with that of individuals in families with workers who are just below it, we can identify the effect of the tax preference for insurance.
Based on data from the Medical Expenditure Panel Surveys Household
Component (MEPS-HC) from 1996-2005, we estimate a significant impact of the tax preference for insurance on health spending, consistent with results in the previous literature. The paper proceeds in the next four sections. Section II reviews previous work concerned with estimating the effect of tax policy on health spending. Although this work has clearly shown that tax incentives affect spending, it has not directly estimated the effect of interest. Section III describes our methodological approach, discusses the data we use for our analysis, and presents tabular results which show evidence of a large impact of the Social Security payroll tax on health care spending.
People in families with a holder of employer-sponsored insurance who earns just above the tax threshold spend 24 percent less on average than people in families with an employer-sponsored-insurance policyholder who earns just below the tax threshold.
Section IV embeds the payroll tax in a more general framework for analyzing the impact of tax policy on health care spending and provides an estimate of the tax preference's impact. Section V makes some concluding observations.
II. Effects of Tax Preferences on Health Spending: Previous Research
As Mark Pauly's (1986) classic review highlights, conventional estimates of the effects of tax policy on health spending suffer from two sources of potential bias. First, because the true relationship between income and health spending is unknown, and marginal tax rates rise with income, estimates of the effect of the tax rate on insurance policy choice, and in turn spending, are necessarily sensitive to researchers' functional form assumptions. Any misspecification of the direct effect of income on the demand for insurance leads to bias in the estimated effect of the tax rate. Second, because researchers only observe proxies for the post-tax price of insurance, and these proxies measure the true post-tax price with error, estimates of the effect of the tax rate are biased toward zero. As Pauly points out, these problems are of more than theoretical concern.
The wide range of early estimates of the tax-subsidy elasticity, -0.14 to -1.9, reflect the failure of traditional approaches to deal robustly with these sources of bias.
More recent research has taken two novel approaches to address this shortcoming.
One arm of this research uses theoretical models to simulate the effects of tax policy based on (arguably unbiased) empirical estimates of the price elasticity of demand for health services. 1 William Jack and Louise Sheiner (1997) use this parameter as an input 1 The most comprehensive study of the elasticity of demand for health services remains the RAND Health Insurance Experiment, which found that a one percent increase in the out-of-pocket price led to a 0.2 to a theoretical model in which consumers choose insurance contracts and then face random health shocks. They calculate how much health spending would be reduced by repeal of the tax preference under various assumptions about individuals' coefficient of relative risk aversion. They also propose conditions under which extending the tax preference to out-of-pocket spending can actually reduce health spending. Jonathan Gruber (2002) uses a simulation model that highlights the role of firms' offering decisions to show how spending and employer coverage would change in response to complete and partial repeal of the tax preference. John Cogan, Glenn Hubbard, and Daniel Kessler (2005) show that the effect of the tax preference for insurance on health spending can be written as the product of two parameters: elasticity of demand for health services, and the effect of the tax preference on the coinsurance rate. 2 They use the simulation results from Jack and Sheiner (1997) and Martin Feldstein and Bernard Friedman (1977) , along with empirical estimates of the price elasticity of demand, to provide a range of estimates of the effect of repealing the tax preference.
A second arm of this research seeks to estimate the effects of tax policy directly.
Michael Smart and Mark Stabile (2005) examine the consequences of the Canadian Medical Expense Tax Credit (CMETC), which allows taxpayers to claim a credit for 17 percent of medical expenses in excess of $1,637 (2000 tax year) or 3 percent of net income, whichever is smaller. Qualifying expenses include both insurance premiums and out-of-pocket spending on hospital and physician services, prescription drugs, and longterm care. They find evidence of moderate to large tax-price elasticities of demand for percent decline in spending (Willard Manning et al., 1987; Joseph Newhouse 1993) . In a more recent study using observational data, Matthew Eichner (1998) found that a one percent increase in the price led to approximately a 0.7 percent decline in spending. 2 For simplicity, we use the term "coinsurance rate" to refer to all cost-sharing --that is, payments made under an insurance policy's deductible and its copayment schedule. While these analyses have contributed significantly to understanding about the effects of tax policy, none has provided an empirical estimate of the consequences of the tax preference for insurance. Although studies in the first set have quantified the effect of interest, they measure the effect of tax policy only through untested assumptions about how the tax preference affects coinsurance rates. Estimates of the price elasticity of demand for health services capture the effect of the tax preference on the extensive margin, but not on the intensive margin, through its influence on coinsurance rates.
Although studies in the second set require far fewer modeling assumptions, none of them has specifically identified effect of the tax preference. The estimates of Smart and Stabile, which are the closest to the effect of interest, differ from it in several ways.
On the one hand, the CMETC only applies to spending on products and services that are not already covered by publicly financed basic provincial health insurance. Because uncovered services may be more discretionary in nature, the elasticity of spending on them may be larger than the elasticity of spending on all health care. On the other hand, the CMETC applies to both insured and out-of-pocket spending; the tax preference in the U.S. applies only to insured spending. Thus, the U.S. tax preference would tend to induce people to shift to health insurance plans with less coinsurance, whereas the CMETC would not. 3 This effect, in turn, would increase moral hazard and increase health spending, which implies that the elasticity of spending with respect to the CMETC would be smaller than the elasticity of spending with respect to a tax preference for insurance.
III. The Basic Approach and Data
To estimate the impact of the tax preference on health care spending, this paper uses the fact the Social Security program limits the annual amount of wage earnings that are subject to payroll taxation. Under the Social Security program, employers and employees each pay a 6.2 percent payroll tax on earnings below the maximum taxable wage (the "wage base"). The wage base is set by law and is automatically adjusted each year by the average growth in Social-Security covered wages. (Table 1 reports the wage base for each of our sample years 1996-2005.) For workers who earn below the wage base, earnings are subject to payroll taxes while employer-sponsored health insurance premiums are not. This tax treatment of earnings creates, therefore, a 12.4 percent tax preference for insurance for these workers. For workers who earn above the wage base, neither earnings in excess of the threshold nor employer-sponsored health insurance premiums are subject to the payroll tax. For these workers there is, on the margin, no payroll tax preference for health insurance. In principle, by comparing health care spending of individuals in families with a employer-sponsored insurance policyholder who earns just below the maximum taxable wage to spending by individuals with a policyholder who earns just above this threshold, we can identify the impact of the tax preference on health care spending.
Data
We use data from the MEPS-HC from 1996-2005. For each individual in the sample, the MEPS-HC reports the amount of spending on health care services, wage earnings, and various demographic and economic information. The MEPS-HC (through the person-round-plan file) also links each individual with employer-sponsored health insurance to the worker who holds the policy that is the source of coverage. We limit our sample to individuals covered all year through the same full-year worker who holds a full-year employer-sponsored health insurance policy. Since in any given year only about 15 percent of all workers have earnings that exceed Social Security's maximum taxable wage, our sample pools together ten years of annual MEPS samples to obtain as many observations on high-wage workers as possible.
Results Using Sample Means
Because health care is a normal good, we expect, all else held constant, that health care spending would rise with wages. But if the tax preference provided by the Social Security payroll tax significantly affects health care spending, its impact should be manifested in lower health care spending among individuals in families in which the policyholder earns just above the payroll tax threshold relative to individuals in families in which the policyholder earns just below the threshold. Thus, if we array individuals according to the earnings of their family's policyholder, we would expect to observe a monotonic relationship between earnings and health care spending across the earnings spectrum, except around the Social Security payroll tax threshold. have an incentive to choose health plans with higher coinsurance rates. Second, individuals above the threshold also have an incentive to choose managed care rather than traditional fee-for-service plans. The value of managed care lies in its ability to help individuals control costs, and controlling these costs is more valuable to individuals who do not receive the payroll tax subsidy (i.e., those above the Social Security threshold). Unfortunately, the MEPS-HC data do not contain information on coinsurance rates. However, they do contain information on use of managed care. insurance that never contained any managed care provisions also rises with income, but it does decline between the 90-100 percent and 100-110 percent groups.
4 Table 4 shows that differences in the characteristics of individuals and families are unlikely to explain the differences in spending. The table compares the characteristics from families in which the policyholder earns 90-100 percent of the Social Security taxable wage threshold to the characteristics from families in which the policyholder earns 100-110 percent of the threshold. As the table shows, the characteristics are quite similar, except for income and their total marginal federal tax rate (federal personal income tax rate plus Medicare and Social Security). Individuals in the higher-income group come from families with only slightly more educated policyholders (15.3 years, as opposed to 15.1 years). The occupation, industry, age, gender, and marital status distributions show no systematic differences that would explain the observed differences in health care spending between the two groups.
The total family income of families whose policyholder earns just below the taxable earnings threshold is 8.0 percent ($8,130) lower than family incomes whose policyholder earns just above the threshold. This difference is not surprising, but, importantly, rules out the likelihood that higher family incomes among families in the lower wage group generated by non-wage sources or other family member earnings explain their higher health care spending levels.
The marginal federal tax rate of families whose policyholder earns just above the payroll tax threshold exceeds the tax rate of the lower-wage group by 12.1 percentage points, only slightly less than the amount of the Social Security tax rate differential.
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This outcome rules out differences in marginal tax rates from sources other than Social
Security as an explanation for the observed difference in health care spending.
IV. Estimating the Link Between Tax Preferences and Health Spending
As discussed above, we analyze individuals i = 1,…, N covered by full-year employer-sponsored health insurance. Each individual is a member of a family j = 1,…, J where τ jt is family j's marginal federal income tax rate, including Social Security and Medicare taxes; a family-specific error term η jt ; and an individual-specific error term ε ijt :
For the reasons discussed above, simple OLS estimates of (1) 
To estimate (1) by instrumental variables, we impose the exclusion restriction that individuals in a family with a policyholder earning 90-100 percent of the Social Security wage base have health spending that is the same in expectation as individuals in a family with a policyholder earning 100-110 percent of the wage base, conditional on household income and all other family and individual characteristics. We implement this identification strategy with two alternative specifications of (1) The second specification writes (1) and (2) in log form: We also present results from two reduced-form models, to investigate the effect of our excluded instrument on health spending:
and
Results Table 5 presents OLS estimates of σ and υ from equation (3) and (3' table show that the simple differences from Table 2 are not the result of differences in the background characteristics of individuals or families. Controlling for a cubic in family income and a wide range of individual and family characteristics has virtually no effect on the difference in spending between individuals in a family in which a policyholder earns 100-110 percent versus 90-100 percent of the Social Security wage base. The results in the table also show that the simple differences from Table 2 are statistically significantly different from zero at least at the 5 percent level, both in levels and in logs, even after allowing for within-family correlation of errors. Table 6 presents instrumental variables estimates of the effect of the tax preference for insurance on health spending from equation (1) and (1'). In all specifications, increases in the tax preference increase spending on health services by individuals in families with full-year employer coverage. At the average level of health spending and the average tax rate, the estimates in columns (1) and (2) These estimates are very similar to those found by previous researchers, even though they are not directly comparable. Smart and Stabile (2005) found tax-price elasticities of demand for health services in Canada for the period 1986-2000 of between -0.7 and -1.0. Using a simple simulation model, Cogan, Hubbard, and Kessler (2005) calculate an elasticity of health spending with respect to the tax preference for insured spending of -0.86. Table 7 presents results from six alternative specifications of model (1') to investigate the robustness of our main result. Column (1) of the table omits children from the sample; the fact that the estimated effect becomes larger in absolute value suggests that it is concentrated among adults. Columns (2) and (3) report the effect of the tax preference on inpatient and outpatient spending separately; the fact that inpatient spending is less price-responsive than outpatient spending is consistent with the results from the RAND experiment and other work that suggests that inpatient spending is less discretionary. Finally, columns (4) and (5) replicate the analysis on the earlier and the later five-year intervals covered by the sample, respectively. Although the effect of the tax preference is not statistically significantly different from zero in the earlier subsample, it is of roughly the same magnitude in both as in the full, pooled sample.
V. Conclusions and Implications for Future Research
The U.S. health care system is widely criticized for the poor value for money it delivers. As health policy analysts have long observed, the tax preference for health insurance is one of the principal sources of this problem. This paper is the first to estimate empirically the magnitude of its role without significant theoretical or functional form assumptions. We find that the tax preference for insurance significantly increases health spending.
The elasticities in Table 5 can be used to simulate how much health spending by privately-insured individuals would fall if the tax preference were repealed. Given that the average federal marginal tax rate (including Social Security and Medicare taxes) in our sample is 35.9 percent (not in any table), repealing the tax preference would increase the after-tax price of insured expenditures from 0.641p to p, where p is the before-tax price of health care. Evaluated at the average after-tax price, this amounts to a 43.8 percent increase (=0.359p / (0.5*(0.641p + p)). At an elasticity of -1.428, this increase translates into a 62.5 percent decrease in health spending; at an elasticity of -0.949, this increase translates into a 41.6 percent decrease (0.949*0.438) in health spending.
These effects, while quite large, are consistent with the results from simulation models, including our own work. Among individuals with nonzero health spending in our sample, the average coinsurance rate, as measured by the share of health spending that is out-of-pocket, is 32.3 percent. According to Jack and Sheiner (Table 2, 1997) , at a tax preference for insurance of 32.8 percent, an effective coinsurance rate of this magnitude implies a coefficient of relative risk aversion of approximately 1.5. At a coefficient of relative risk aversion of 1.5, repealing the tax preference in their model leads to an approximate doubling of the coinsurance rate; this result is similar to the effect of the tax preference simulated by Feldstein and Friedman (1977) . A doubling of the coinsurance rate from 32 to 64 percent, in turn, would lead to a decline in health spending of between 13.3 percent (at the RAND experiment's estimate of the elasticity of demand for health services of -0.2) and 46.7 percent (at Eichner's (1998) elasticity of demand for health services of -0.7). 7 Gruber (Table 5, hand, a nationwide change in tax policy may lead to a larger change in coinsurance rates and health spending than observational data based on small differences in marginal tax rates would predict. Amy Finkelstein (2007) , for example, shows that the change in hospital spending associated with the introduction of Medicare was far greater than the elasticities from the RAND Experiment would have predicted. In addition, our estimates are based on the elasticity of behavior of individuals at the upper end of the income distribution (that is, around the Social Security threshold); the elasticity at the mean income may be either larger or smaller.
Future work might seek to identify empirically the mechanism through which the tax preference influences spending. Unfortunately, the MEPS-HC does not contain much detail about the insurance plan characteristics of the individuals in the sample. Note: Averages are calculated using MEPS sample weights. Family education, occupation, and industry are defined to be those of its policyholder. Notes: *, **, *** denote significance at the 10, 5, and 1 percent levels, respectively. Heteroscedasticity-consistent standard errors allowing for within-family correlation are in parentheses. Observations are weighted using MEPS sample weights. Education, occupation, and industry are defined to be those of the policyholder. Notes: See notes to Table 4 . Models are estimated by instrumental variables; the excluded instrument for the tax rate is whether wage/salary income of policyholder is 100-110 percent of wage base. Table 5 with the changes listed. In regression models but not reported in the table are year fixed effects, age fixed effects, gender, marital status, education, industry, occupation, and six indicator variables measuring the wage and salary income of the policyholder.
